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1、用改进的溶胶-凝胶法成功制备了纯相的 Bi(1-x)DyxFe0.90Mg0.05Ti0.05O3(x = 
0-1)。发现 B 位上共掺杂的 Ti4+和 Mg2+可以合成出纯相的掺杂 BFO，且电阻率
有明显的提高。在此基础上，系统研究了稀土 Dy3+的掺杂量和温度两个因素对
晶 体 结 构 的 影 响 ， 并 绘 制 出 了 完 整 的 相 图 。 同 时 ， 又 研 究 了
Bi(1-x)DyxFe0.90Mg0.05Ti0.05O3 (x = 0-1)随着稀土 Dy
3+掺杂量的变化，其铁电性和磁
性的变化规律，发现在相界处铁电性最好，磁性随掺杂量的增多而增强。 
2、用改进的溶胶-凝胶法成功制备了纯相的(1-x) BiFeO3-x LaMnO3(x = 0-1)
固溶体，主要研究了掺杂量和温度两个因素造成固溶体(1-x) BiFeO3-x LaMnO3(x 
= 0-1)的晶体结构变化，绘制了完整的相图，并在相图的指导下，研究了理论上


















Multiferroic materials have simultaneous ferroelectric and ferromagnetic orders. 
Due to the fact that these two orders may be mutually coupled, therefore, multiferroic 
materials have potential applications in data storage, spintronic devices, 
multifunctional sensors and so on. Unfortunately, most of reported multiferroic 
materials exhibit the multiferroic properties only at extremely low temperature. 
Perovskite BiFeO3 (BFO, ABO3-type) is one of the few single-phase room 
temperature multiferroics, and therefore attracts great research interest. BFO exhibits 
ferroelectricity below Curie temperature TC of 1103 K, antiferromagnetism below 
Néel temperature TN of 643 K and theoretically large polarization (100 μC/cm
2). 
However, there are some problems that can’t be ignored, i.e. high leakage current, the 
parasitic phase, and weak magnetism. 
To overcome these shortcomings, many physical and chemical modifications of 
BFO were studied. Wherein, the chemical doping is an effective method for 
improving the multiferroic properties of BFO. However, the crystal structure would 
be transformed with the increase of doping amount. It is well known that properties of 
samples are determined by the crystal structure. So it is essential to investigate the 
crystal structure transition and multiferroic properties with respect to the doping 
amount. This thesis focuses on studies of the transition of crystal structure and 
multiferroic properties of doped BFO. The content of thesis is listed as follows:  
1. Pure-phase Bi(1-x)DyxFe0.90Mg0.05Ti0.05O3 (x = 0-1) compounds were 
successfully synthesized by an improved sol-gel method. It is found that co-doping of 
Ti4+ and Mg2+ ions on the B-site can decrease the leakage current and suppress the 
appearance of the impurity, and doping of Dy3+ ions on the A-site can increase the 
magnetic properties of samples. The crystal transitions as a function of composition 
and temperature were systematically investigated, and the completed phase diagram 
was drawn. Then, the corresponding ferroelectric and magnetic properties were 















morphotropic phase boundary. In addition, it is found that the magnetic properties of 
samples linearly increase with the increase of the doping amount. 
2. Pure-phase (1-x) BiFeO3-x LaMnO3(x = 0-1) solid solution were successfully 
synthesized by an improved sol-gel method. We systematically investigated the 
crystal transition as a function of compositions and temperature and the phase 
diagram were drawn. Then, we selectively studied the ferroelectric and magnetic 
properties according to phase diagram. 
 











































































材料可能存在于 32 个点群中，而压电材料只可能存在于 20 个非中心对称的点群

























极化成为剩余极化 Pr (Remanent polarization)。将线段 CB 外推到与极化轴相交于
















即 OF 称为矫顽场 Ec (Coercive field)。若电场继续增大，极化方向沿 FG 变化，
逐渐增大又将趋于饱和。电场在正负饱和值之间循环一周时，极化与电场的关系
如曲线 CBDFGHC 所示，此曲线称为（饱和）电滞回线。 
 












为 ABO3，AB 的价态可为 A
2+B4+或 A1+B5+，钙钛矿结构可以用简单立方晶格来
描述，顶点为较大的 A 离子占据，体心为较小的 B 离子占据，六个面心则为 O
离子占据，这些氧离子形成氧八面体，B 离子处于其中心，整个晶体可看成由氧
八面体共顶点联接而成，各氧八面体之间的空隙则由 A 离子占据，A 和 B 的配
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